Differentiation of androgen-independent prostate cancer PC-3 cells is associated with increased nuclear factor-kappaB activity.
Recently, we have reported that inosine 5'-monophosphate dehydrogenase inhibitors, such as mycophenolic acid (MPA), induce the differentiation of PC-3 cells, which are derived from a human androgen-independent prostate cancer, into cells with a phenotype resembling maturing prostate secretory cells. Here, we describe such differentiation induced by the histone deacetylase inhibitor tributyrin. The maturation was defined by cytoplasmic vacuole production and induction of CD10, CD46, CD55, GRP78, keratin 17, and zinc-alpha-2-glycoprotein. To identify additional genes associated with tributyrin-induced PC-3 cell differentiation and to gain some insight into the mechanism that underlies this differentiation, we have, by means of microarray analyses, compared tributyrin-induced gene expression patterns with those of MPA, which initiates PC-3 cell differentiation by a dissimilar mode of action. We suggested that genes induced by both tributyrin and MPA would be most likely associated with differentiation rather than with the unique action of each particular inducer. Our results indicated that tributyrin or MPA induced the expression of a large number of common genes, including genes known or assumed to be NF-kappaB dependent. The NF-kappaB dependency of a group of these genes, which included the PC-3 cell differentiation marker keratin 17, was confirmed by using two common NF-kappaB activation inhibitors, Bay11-082 and TMB-8, and p65 subunit of NF-kappaB complex specific small interfering RNA. Taken together, our results implicate both NF-kappaB-dependent and NF-kappaB-independent genes in the processes leading to PC-3 cell differentiation induced by tributyrin and MPA.